Background: Trichomoniasis, caused by Trichomonas vaginalis, is the most common sexually transmitted disease (STD) in the world with estimates of 7-8 million infections annually in the United States and 180 million globally. Objectives: This study aimed to determine the prevalence and risk factors for T. vaginalis infection in women who attended the Clinic of Obstetrics and Gynecology in Kermanshah, Iran.
Background
Vaginal infection is one of the most common conditions for which women seek treatment. It is usually characterized by vaginitis, urethritis, vaginal discharge, vulvar itching and irritation (1) . Trichomonas vaginalis infection is the most common nonviral sexually transmitted infections (STI) in the world with estimates of 7-8 million infections annually in the United States and 180 million globally (2, 3) . Asymptomatic trichomoniasis has been associated with preterm delivery and delivering low-birth weight infants. It may also increase the risk of acquisition and transmission of human immunodeficiency virus (HIV) and herpes simplex virus type 2 infection (4). It is estimated that up to 50% of the infected women are asymptomatic (5) , emphasizing the importance of screening and laboratory tests in detection of trichomoniasis. Wet mount and culture techniques are the most widely used methods for the diagnosis of T. vaginalis, with a sensitivity of 51% to 66% and 75% to 85%, respectively (6, 7) . The culture technique was considered the most accurate method (the traditional gold standard) for the diagnosis of trichomoniasis. Therefore, using culture in addition to wet mount is suggested specially when T. vaginalis is suspected but not seen on the wet mount (8) . In Iran, the prevalence rates of trichomoniasis in woman have varied depending on the population studied and the diagnostic methods used or health-seeking behaviors (9-11).
Objectives
The purpose of this study was to assess the prevalence of T. vaginalis infection and its associated risk factors among women who attended the Clinic of Obstetrics and Gynecology in Kermanshah, Iran. Furthermore, in this study we evaluated the utility of direct microscopic examination for the diagnosis of trichomoniasis and compared it with culture technique.
Patients and Methods
A cross-sectional study was performed on 600 women aged 15 to 65 years attending the Obstetrics and Gynecology Clinic of Imam Reza Hospital in Kermanshah, Iran, from September 2011 to July 2012. The Educational, Research and Treatment Center of Imam Reza Hospital is the largest center among referral centers in Kermanshah Province, west of Iran. Based on the previous studies in Iran mentioning the prevalence of 6 percent for trichomoniasis women (9) (10) (11) , with confidence level of 95% and a margin of error of 2%, the minimum sample size required was 542 subjects, which was increased to 600 to allow for dropouts. Women attending the clinic were invited to participate in the study and a letter of consent was requested from all study participants. The age range of women in the study was 15 to 65 years old. We excluded 12 cases from the study because of pregnancy situation and incomplete data.
Two vaginal swab specimens were collected from each participant. The sample tubes containing 2 mL of dextrose saline solution were immediately transported to parasitology laboratory, Kermanshah University of Medical Sciences (Kermanshah, Iran) within 3 hours after collection. The specimens were subjected to wet mount examination and culture techniques by using light microscope and Dorset culture medium, respectively. The cultures were kept in the incubator at 37°C for 3 days and examined for growth on days 1, 2, and 3. The clinical signs (existence of discharge, itching, dysuria, dyspareunia, inflammation of the genital tract, foul odor) were collected through interview and clinical examination was performed by one gynecologist and the pH of vaginal content was determined by Litmus paper; the color change was compared with a pH standard color chart. The vaginal pH above 4.5 generally is an indicative of trichomoniasis. Socio-demographic information (age, education, patient occupation, and husband's occupation, urban or rural residency) of the subjects were collected using questionnaires. The chisquare and Fisher exact tests were used to analyze the data at a significance level of 0.05 using SPSS 13 (version 13.5; SPSS Inc, Chicago, IL, USA). The present study was approved by Ethical Committee of Kermanshah University of Medical Sciences.
Results
This study was conducted on a total of 600 women attending obstetrics and gynecology clinic. The age range of the participants was 15 to 65 years. Majority (36.3%) of them had high school level of education and 20% were illiterate (Table 1) . Among a total of 600 participants, 78% were from urban and 22% from from rural areas. Most of the women (69.6%) were housewife and 30.4% had official job. Most of the husbands of the infected individuals with T. vaginalis were drivers (P = 0.001), but no significant associations were observed between trichomoniasis and occupation of women (P = 0.122). Twelve of those who were infected were housewives and one was clerk. Trichomonas vaginalis was detected in 13 out of the 600 participants (2.1%) by using culture method as gold standard, whereas only 9 out of the 13 infected women were found positive using the wet mount technique (1.5%). There was no statistical correlation between clinical and parasitological diagnosis methods (P = 0.18). The highest infection rate was in the age group of 21-35 years (12 cases). Most of the infected individuals with T. vaginalis (8.13, 61%) had no education (P = 0.002). Symptoms varied among the patients; however, the most and the least complaints were itching (75.5%) and vaginitis (19.7%), respectively. Fifty percent of the women with trichomoniasis declared vaginal discharge, 29.6% bad genital odor, 3.3% itching, 4.4% dyspareunia and 6.6% a burning sensation in the genitalia. In this study, the highest prevalence of trichomoniasis was observed in the cases with pH = 5.6-6. Our study showed a significant correlation between T. vaginalis and watery, frothy vaginal discharge (P = 0.001). There was no statistically significant difference related to contraception methods used by the participants (P = 0.322). However, the condom use is associated with lower prevalence of trichomoniasis and other sexually transmitted diseases (STDs) (12).
Discussion
In the present study, the prevalence of T. vaginalis infection was found lower than the previous studies in Iran (2.1%), such as in Shiraz the trichomoniasis prevalence of 11.2% in vulnerable household women who were covered by the Imam Khomeini Relief Foundation insurance scheme was reported (10), while the prevalence in nonpregnant women referred to health centers were as follows: 9.2% in Tabriz (13), 4.8% in Zanjan (14) and in Tehran 3.2% (15) .
The prevalence of trichomoniasis in rural area of Southern Mozambique (16), Palestine (17), Argentina (18) and USA (19) were reported 31%, 28.1%, 4%, and 13%, respectively. Therefore, it can be concluded that the Trichomonas prevalence varies in different societies, which might be due to different factors, such as hygiene behaviors and sociodemographic characteristics and diagnostic tests used. In addition, one possible explanation of the lower prevalence of trichomoniasis among Iranian population is due to Islamic quotes that prohibit nonmarital sex and homosexuality. Moreover, Chalechale et al. stated that the lower incidence of infection may have been related to universal male circumcision in Iran (9) . In this study, the women aged 21 to 35 years had the highest infection rate. This finding is consistent with the results from several previous studies (20, 21) . This may be due to biologic changes in older women as one of the predisposing factors for the parasite growth or longer duration of infectiousness and resistance to treatment. Although the prevalence of trichomoniasis in the urban dwellers was higher than the rural dwellers (11/13), the percentage of urban and rural participation was 78% and 22%, respectively. This difference is difficult to interpret indeed whether the prevalence of disease is more in urban or rural areas.
Our study showed a significant correlation between T. vaginalis and women whose husbands were unemployed or drivers as compared to the others (6/13, P < 0.001, df = 1). Other variables that appeared to be positively correlated with infection, although not statistically significant, included patients' occupation and education level. The prevalence rate of T. vaginalis among intra uterine device (IUD) users (8.3%) was higher than nonusers (4.1%). In some studies, the higher prevalence of trichomonas infection in IUD users was associated with T. vaginalis infection, but this is not consistent with our results as we found no significant correlation (22, 23) . According to our result, no significant association was seen between condom use and infection; however, several studies have shown that condom users and/or their partners have a lower frequency of STIs than persons who do not use condoms (12, 24) .
Trichomonas vaginalis was detected in 13 out of the 600 participants (2.1%) using the culture methods, whereas only 9 out of the 13 infected women were found to be positive using the wet mount technique (1.5%). These results were similar to other studies that lower prevalence rates were shown using microscopic examinations. Rezaeian et al. reported prevalence rates of 3.2% and 2.6% in women attended to the sexually transmitted disease clinic using the culture method and the wet mount, respectively (15) . Radonjic et al. in Belgrade reported similar results to our data, 10.5% and 7% for culture and microscopic examinations, respectively (25) . Some authors report that the culture method has a higher sensitivity (75% to 85%) than the wet mount and a specificity of 100% (7), as very few organisms are required for a positive result, but this method is expensive and needs a prolonged time for diagnosis. Therefore, we suggest culturing method when T. vaginalis is suspected, but not seen on wet mount or whenever the prevalence of infection is high in the population. Even though itching and vaginitis were the frequent complaints among the investigated women, they were not associated with trichomoniasis in this study. Nevertheless, other genital complaints, such as watery, frothy vaginal discharge were associated with T. vaginalis (P < 0.001).
To the best of our knowledge, no study has been done on the use of wet mount and culture methods for the diagnosis of trichomoniasis among women in Kermanshah City, Iran. Nevertheless, our study has certain limitations and thus more studies need to be done with larger sample size and with considering more criteria in future. First, we studied women who attended STD clinics that it may not be generalized to general population and therefore might not reflect the real prevalence of this infection and associations between the risk factors that needs to include more cases and even including apparent healthy women in future. Second, we did not assess participants for antibiotic-resistant T. vaginalis infection, although it was asked in the questionnaire, a more accurate method should be used to assess this issue in future. In addition, trichomoniasis infection is usually asymptomatic in men and they can transmit the parasite to their partner during sexual intercourse. Therefore, the question remains about the prevalence rate of infection in men in Kermanshah City that is needed to be studied in future.
Based on the above findings, it can be concluded that the diagnosis of T. vaginalis should not be based on symptoms alone and at least the use of wet mount prepara-tion should be recommended for diagnosis of T. vaginalis infection. Moreover, our study indicated that trichomoniasis infection is not noticeable, as much as other pathogens, such as nongonococcal urethritis, candidiasis, gonococcal urethritis, syphilis, etc and thus special attention should be paid to this matter.
